The aim of this study was to evaluate the toxigenic potential of Bacillus cereus strains isolated from frozen goat colostrum. Of the 50 phenotypically suspected B. cereus isolates, 39 (78.0 %) were confirmed as B. cereus by the polymerase chain reaction (PCR) method based on the gyrB gene detection. In these isolates, genes encoding the production of haemolysin BL (Hbl), a complex of non-haemolytic enterotoxins (Nhe) and emetic toxin were detected by the PCR method. In 36 (92.3 %) confirmed B. cereus isolates, genes encoding at least one type of toxins of interest were detected. In all toxigenic isolates, we found the presence of genes for Nhe production, and in 16 (41.0 %) of the isolates, genes encoding both Nhe and haemolysin BL were shown. Eight (20.5 %) of the emetic strains of B. cereus were identified. The emetic toxin production gene was always detected simultaneously with genes encoding non-haemolytic enterotoxin production. The ability to produce BL haemolysin and non-haemolytic enterotoxins were confirmed by the immunochromatographic method. In summary, goat colostrum can be a significant source of toxigenic strains of B. cereus.
INTRODUCTION
Bacillus cereus is a Gram-positive, facultative anaerobic, and spore-forming rod. As a soil associated ubiquitous organism, B. cereus is commonly found in food products where they can cause spoilage [6] . B. cereus is the causative agent of two different types of food-borne illnesses: the emetic syndrome, caused by ingestion of a preformed emetic toxin (cereulide) in the food, and the diarrheal syndrome, caused by different toxins that can be formed in the food but also in the small intestine [5, 8] . The occurrence of these diseases are mainly associated with the consumption of foods made from cereals and potatoes, as well as vegetable dishes, minced meat dishes, milk and rice [8] .
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The diarrheal syndrome has been associated with three toxins: a single protein named cytotoxin K, and two heatlabile complexes-haemolysin BL and non-haemolytic enterotoxin (both composed of three protein components).
The emetic syndrome is caused by the heat-resistant toxin cereulide [6] .
As evidenced by a number of studies, raw milk, dairy products and dairy farm environments are a common source of toxigenic B. cereus [4, 5, 6, 12, 13, 15] . Simultaneously, psychrotrophic B. cereus strains capable of growing at temperatures below 8 °C can also be isolated [16] . The incidence of B. cereus in raw milk can be dramatically affected by the housing conditions [4] . Milk and dairy products are more commonly associated with the occurrence of a diarrheal form of the disease [10] . Nevertheless, in comparison with other food matrices the risk of toxin-induced diarrheal illness through consumption of contaminated milk may be limited [5] . According to a study of M a et al. [13] , B. cereus was the dominant bacterial species found in goat milk powder (42.22 % from 249 identified species).
The high occurrence of B. cereus in raw goat milk has also been shown in a study by Z h a n g et al. [23] .
The objective of our study was to evaluate the toxigenic potential of B. cereus strains isolated from frozen goat colostrum samples.
MATERIALS AND METHODS

Bacterial strains
A total of 186 samples of frozen goat colostrum obtained from a local producer of food supplements were examined for the presence of 
DNA isolation
For DNA isolation, colonies grown on blood agar plates were used (after incubation at 30 °C for 24 h). The DNA isolation was carried out by means of heating the bacterial cells in 200 µl sterile saline at 100 °C for 20 min with consecutive centrifugations at 10 660 × g for 6 min. The supernatant was used as a template.
Polymerase chain reaction
The polymerase chain reaction (PCR) was used for species confirmation and detection of genes encoding emetic toxin (cereulide), non-haemolytic enterotoxin (Nhe) and haemolysin BL (Hbl). A total of 4 multiplex polymerase chain reactions (mPCR) were carried out with specific primers to detect gyrB gene and toxicity determined by various B. cereus genes. The 16S rRNA gene was targeted as an internal control gene in the presence of bacterial DNA.
The sequences of the primers used are given in the Table 1 
RESULTS
Out of the 50 phenotypically suspected B. cereus isolates included in the study, 39 (78 %) were confirmed by the PCR method as B. cereus. In 36 (92.3 %) of the iso- lates, the genes encoding for the production of at least one type of the toxins of interest were detected. The detection of genes encoding Nhe, Hbl and emetic toxin (cereulide) production were performed only in the confirmed B. cereus
isolates. The summary of the results is given in Fig. 1 and Table 2 .
At the same time, genes encoding the production of all three toxins (cereulide, Hbl, Nhe) were not detected in any of the isolates. As shown in Fig. 1, the A total of 8 (20.5 %) emetic strains of B. cereus were detected ( Table 2 ). The emetic toxin production gene was always detected simultaneously with genes encoding for the production of a complex of non-haemolytic enterotoxins (Figure 1 ).
DISCUSSION
The genes nhe encoding non-haemolytic enterotoxin are thought to be present in all B. cereus strains [20] . Also, other studies have confirmed the high proportion of nhe genes in toxigenic B. cereus isolated from food [4, 9, 19] .
The results of our work confirmed these assumptions.
The Hbl enterotoxin complex consists of B, L1 and L2, and its enterotoxigenic activity appears when all 3 components of the Hbl complex are present [2, 18] . In our study, the simultaneous presence of all hblA, hblC, and hblD genes encoding the production of haemolysin BL was demonstrated in 41 % of the B. cereus isolates, always in combination with genes for non-haemolytic enterotoxin. Fig. 1. Toxigenic potential of B. cereus isolated from goat colostrum (n = 39 ) Nhe-non-haemolytic enterotoxin; Hbl-haemolysin BL; cereulide-emetic toxin [3] .
The occurrence of B. cereus emetic syndrome is mainly associated with the consumption of rice and rice dishes, but also with foods of higher starch content, such as pasta or noodles [20] . C r e s s e y et al. [3] reported that most of the [21] . The low incidence of emetic B. cereus strains was also shown in a study by S e o n g et al. [19] , who detected 5 (7 %) emetic strains among 71 food isolates.
CONCLUSIONS
Recently, the popularity of goat's milk and its products has increased. Goat colostrum is increasingly used as a part of dietary supplements. Bacillus cereus spores very well withstand adverse environmental conditions as well as many technological operations used in food production.
The results of our study confirm that goat colostrum may be a significant reservoir of toxigenic B. cereus strains, which may be able to produce not only different types of enterotoxins but also emetic toxins under appropriate conditions. From this point of view, the occurrence of toxigenic Bacillus cereus in goat colostrum could be a risk for consumers.
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